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BbI3LIBAEMbIE ^EHCTBHEM 3K30T0KCHHA 
BACILLUS THURINGIENSIS 

B. H. IIpoKonbeB, B. M. flKymm, B. 3. HepBHKOB, 

A. M. JIjShijkhh: 

Cpe,n;Hea3HaTCKHH HayHHO-HCCJie^oBaTejiLCKHH npoTHBOHyMHLra 
HHCTHTyT, AjIMa-ATa 

OnncaHO naToreHHoe AeiiCTBHe npenapaTa KpucTajiJiHHecKoro 3K30T0KCHHa Bacillus 
thuringiensis Ha jihhhhok 6 jiox. Bo3HHKHrae npn 3 tom pa3JiHHHLie ypo^CTBa h HapymeHHH 
(})yHKD,HH opraHOB h TKaHeii y OTpaBjieHHLix jihhiihok h y pa3BHBinHXCH ot nocjieAHHx HMaro 
npHBOftHT k npe^KAeBpeMeHHoii hx rnOejra (30 100 %) hjih k OecnnoAHio ocTaBHinxcH oco 6 eii. 

Ha cnepnajibHOM coBem,aHHH B03 b JKeHeBe b 1963 r. o6cy2K,n;ajiacb 

HeoSxO^HMOCTb pa3BHTHH SHOJIOrHHeCKHX MeTOftOB 6opb6bI C HJieHHCTOHO- 
THMH, HMeK)m,HMH MeftHIJHHCKOe 3HaaeHHe, B HaCTHOCTH C KJiem,aMH h 6 jio- 
xbmh. Mhpohob h IIIeBaeHKO (1971) npnBJieKaiOT BHHMaHHe k ncnbiTaHHio 
^encTBHH cnopoo6pa3yiom,HX SaKTepnii Ha jihhhhok 6 jiox. Mbi onncajm ^en- 
CTBne 3K30T0KCHHa Bac. thuringiensis Ha jihhhhok 6 jiox rpbi3yHOB. Y^oBjieTBo- 
pHTejibHbin 3(|)(|)eKT npoBe^eHHbix onbiTOB no3BOJiaeT Ha^eaTbca Ha bo3mo>k- 
HOCTb npHMeHeHHH 3Toro MeTO,n;a npn HHTerpnpoBaHHOH 6opb6e c SaoxaMH 
b npnpo^Hbix oaarax ayMbi. M3BecTHO, hto SaKTepnajibHbie npenapara Ha 
ocHOBe Bac. thuringiensis BbicoKOBHpyjieHTHbi, cpaBHHTejibHO ^erneBbi h 
X apaKTepH3yiOTCH ftJIHTejIbHbIM COXpaHeHHeM aKTHBHOCTH. YKa3aHHbIH 3K30- 
tokchh oSjia^aeT TepaTOJiornaecKHM ^eiiCTBHeM Ha HaceKOMbix MHornx OTpa- 
^;ob h ocoSemio 3(|)(|)eKTHBeH npoTHB jiHHHHOHHbix CTa^HH (Krieg, 1969; Typ- 
reHH^3e, 1971; Tpe6ejibCKHH h ,n;p., 1972), hto noftTBepmAeHo HaMH h Ha jih- 
HHHKax 6 jiox. Ha HMarHHajibHyio CTa^Hio nocjie^HHX npenapaT He ^enCTByeT, 
nocKOJibKy nona^aeT b opraHH3M tojibko ajiHMeHTapHbiM nyTeM. TeM He Me- 
Hee H3BecTHO ero npoHHKHOBeHne aepe3 xopnoH hhh; Acheta domesticus nocjie 
30—110 aac. HHKySapHH (Tremblay et al., 1972). OBHpn^Haa aKTHBHOCTb 
obycjioBjieHa npncyTCTBHeM (3-3K30T0KCHHa (TpeSejibCKHH h ,n;p., 1972). 

Cjie^oBaTejibHO, npn ^jiHTejibHOM HaxoameHHH hhh, 6 jiox b cpe,n;e c 3K30- 
tokchhom He HCKJnoaeHO nona,n;aHHe b hhx a^a. 

B HacToani,eH paSoTe H3JiaraioTca pe3yjibTaTbi H3yaeHHa naToreHHoro 
^enCTBHa 9K30T0KCHHa Bac. thuringiensis Ha 6jiox Tpex bh^ob ( Xenopsylla 
cheopis, X. gerbilli minas h Ceratophyllus laeviceps) b npopecce hx oHToreHe3a. 
Bcero b onbiTbi Sbijio B3HTO 4520 jihhhhok, H3 hhx 520 b KaaecTBe kohtpojih 
(cm. TaSjiHpy). Bee Bbinjia>KHBaioni,Heca Sjioxh b >khbom BH,o;e npocMaTpn- 
BajiHCb no# MHKpocKonoM. OcoSen c bh^hmbimh ypo^CTBaMH 3a,o;ejibiBajiH 
b 6ajib3aMHbiH npenapaT ,h;jih ,n;eTajibHoro H3yaeHHa hx Hapyamoro CTpoeHHa. 
HacTb 6jiox H3 ancjia ypo^jiHBbix BCKpbiBajiacb .gjia paccMOTpeHHa capbiTOH 
naTOJiorHH bo BHyTpemmx opraHax h TKaHax. AHaTOMHpoBajiHCb Taame 6jioxh 
6e3 bh^hmbix Hapy>KHbix naTOJiorHaecKHX H3MeHeHHH, OTcyTCTBne KOTopbix 
.gajieKo He Bcer^a aBjiaeTca npH3HaKOM HopMbi. 

B paboTe Mbi npHMeHajiH KOHpeHTpnpoBaHHbiH KpHCTajuraaecKHH 3K30- 
tokchh b noponiKe, nojiyaeHHbiH H3 jia6opaTopHH MHCTHTyTa 3oojiorHH 
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Pe3yjihTaTbi ^eiicTBHH 3K30T0KCHHa Bacillus thuringiensis Ha jih^hhok 6 jiox 


Bhji, Gjioxii 

KomjeHTpaijiiH 
3 K 30 TOKCHHa (B V) 

KOJIH^eCTBO 
B 3 HTBIX B OnbIT 
JIHHI 1 HOK 

H 3 HHX 
OKyKJIHJIOCb 

BbinjioanJiocb 

HMaro 

% rndejiH 

X. cheopis 

2 

400 

24 

6 

98.5 


1.5 

400 

8 

4 

99 


1 

300 

36 

5 

98.4 


0.5 

500 

62 

15 

97 


0.1 

400 

50 

13 

96.8 


0.02 

100 

16 

5 

95 


0.01 

100 

24 

7 

93 


KOHTpOJIb 

320 

297 

295 

8 

X. gerbilli minax 

2 

100 

0 

0 

100 


1.5 

200 

1 

0 

100 


1 

200 

2 

0 

100 


0.5 

200- 

3 

0 

100 


0.25 

100 

3 

3 

97 


0.1 

200 

28 

2 

99 


KOHTpOJIb 

100 

75 

52 

48 

C. laeviceps 

2 

100 

6 

3 

97 


1.5 

100 

7 

0 

100 


1 

100 

15 

1 

99 


0.5 

100 

13 

5 

95 


0.25 

100 

4 

0 

100 


0.05 

100 

17 

16 

84 


0.02 

100 

54 

46 

54 


0.01 

100 

4 

3 

97 


KOHTpOJIb 

100 

78 

77 

23 


AH Ka3CCP. JIhhhhkh 6jiox, B3HTbie H3 HHceKTapnn, noMenjajincb b 6aHKH 
c cy6cTpaTOM, coctohih,hm h 3 10 r npoKaJieHHoro necna h 0.2 r cyxon Sbinben 
kpobh, Ky^a ji;o6aBjiHJiH nopomoK 3K30T0KCHHa (ot 0.01 ao 2 r). KoHTpojieM 
cjiynoum jihhhhkh Tex >Ke bhaob, pa3BHBaioiH,HecH b a^hhom cy6cTpaTe 
6e3 TOKCHHa. 3KcnepHMeHT npoBOAHjin npn TeMnepaType 18—22° h othoch- 
TejibHon Bjia>KHOCTH B03Ayxa 90—95% b 3KCHKaTopax, KyAa CTaBHJin 6aHKH 
c noAonbiTHbiMH jiHHHHKaMH. Pe 3 yjibTaTbi onbiTOB yHHTbiBajin nocjie nojmoro 
BbinjioAa 6 jiox. 

CHMIITOMaTOJIOrHH OTpaBJieHHH 6JIOX 3K30TOKCHHOM, HaHHHaH C JIHHHHOH- 
HOH CTaAHH, npOXOAHT HeCKOJIbKO 3TanOB, CKOpOCTb HaCTynjieHHH KOTOpbIX 
3aBHCHT OT KOHH,eHTpaH,HH HAa. ^eilCTBHe 3K30TOKCHHa o6bIHHO HaHHHaeT 
npOHBJIHTbCH Ha 4 — 5-il AOHb. npn 3TOM pe3KO nOAaBjmeTCH JIOKOMOTOpHaH 
aKTHBHOCTb JIHHHHOK, OHH MajIO nHTaiOTCH. Hepe3 AOHB-A b ^ TaKHe oco6h, 
o6bIHHO yTpaTHB CnOCoSHOCTb K JIHHbKe H 3aBHBKe KOKOHa, nOHTH BCe no- 
rn6ajiH. 

rn6ejib HacTynajia h b nepnoA aKTHBHoro nHTaHH h ao noAroTOBKH k JIHHbKe 
(y X. cheopis CMepTHOCTb Ha btoh CTaAHH AOCTHrajia 21%). MepTBbie jihhhhkh 
CTaHOBHjincb nepHHMH, TorAa nan Henopa>KeHHbie oSbihho nocjie rnSejin 6y- 
peioT. OcTaBHinecH b >khbbix jihhhhkh oKyKJiHBajincb, He o6pa3yn KOKOHa, 
a eAHHHHHbie ctpohjih kokohbi, oTJiHHaiomnecH pbixjibiM njieTeHHeM h aocto- 
BepHO MeHbHIHMH pa3MepaMH no CpaBHeHHIO C KOHTpOJieM. CpeAH BbinjIOAHB- 
HIHXCH H3 HHX HMarO HaSjIIOAaJIOCb AOBOJIbHO MHOrO ypOAJIHBbIX. 

ypOACTBa HaHHHaiOT npOHBJIHTbCH y>Ke Ha JIHHHHOHHOH CTaAHH, o6bIHHO 
nocjie jihhbkh, h b nepByio onepeAb 3aTparHBaiOT Ha nopa>KeHHbix cerMeHTax 
KpynHbie m,eTHHKH rjiaBHoro pnAa. XapaKTep bthx ypoACTB Hpe3BbinaHHO 
pa3HOo6pa3eH h KacaeTCH rjiaBHbiM o6pa30M $opMbi m,eTHHOK. nocjieAHHe 
BHAOH3MeHHIOTCH, HaHHHaH OT npOCTOTO HCKpHBJieHHH OAHOBpeMeHHO C yKOpO- 
neHneM, a Tamne pacm;enjieHHeM, cnjnoipHBaHHeM h KOHnan nojmbiM hx Hcne3- 
HOBeHHeM. 

Pa3JiHHHbie naTOJiorHnecKHe HBJieHHH, Bbi3biBaeMbie 3K30tokchhom, CKa- 
3biBajmcb h Ha npopeccax MeTaMop(|)03a, yAJiHHHH cpoKH pa3BHTHH npe- 
HMarHHaJIbHblX CTaAHH, AOJI^H HeB03MO>KHbIMH JIHHbKy, nJieTeHHe KOKOHa H 
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BBinjIOJli HMarO. YftJIHHeHHe epOKOB pa3BHTHH HBJIHeTCH CJie^CTBHeM nOHH- 
jKemioii aKTHBHOCTH nHTaHHH jihhhhkh, a TaK>Ke ^jiHTejiBHOCTH caMoro npo- 
n,ecca jihhbkh, MexaHH3M KOTopoii HapymaeTca, no-BH^HMOMy, H3-3a Hapyrne- 
HHH 3KCKpeTOpHOH <J)yHKU,HH JIHHOHHBIX >Kejie3. IloCJieftHee npHBO^HT K TOMy, 
hto jiHHHan niKypna He MoaceT 6bitb c6pomeHa H3-3a OTcyTCTBHH BHyTpeHHeii 
CM33KH hjih c6pacBiBaeTCH c Sojibhihm Tpy^OM. B xo,n;e 3Toro npon,ecca 3a,n;- 
hhh KOHeH, Tejia OT^ejiaeTca ot CTapoii HiKypKH, coKpanjaacB nneperoHaa 
reMOJiHM(J)y Bnepe#. Ilpn 3tom He>KHBie 3aaaTKH KyTHKyjiapHBix o6pa30BaHHii 
noBpejK^aiOTCH h CMHHaioTCH, b pe3yjiBTaTe aero o6pa3yK)TCH pa3JiHHHoro 
BH,n;a ypo^CTBa. Ilpn HCKpnBjieHnn Hor kohh,bi hx o6bihho Gbibbiot no^Bep- 
HyTBi Bnepeft, a KyKOJioanBiii 3K3yBHii nocjie BBinjio,n;a aacTO ocTaeTca Ha cmh- 
TBIX Horax, ftOnOJIHHTCJIBHO 3aTpy^HHH ftBHJKeHHH ypO^JIHBOH 6jioxh. 

B naTOJiorHnecKHx cjiyaaax jiHHBKa motkct ocTaHOBHTBca Ha jiio6oh CTa- 
,h;hh 3Toro npoijecca, name Bcero Ha HaaajiBHBix h cpe^HHx. K ho,h,o6hbim 
BapnatiTaM naTOJiorHH othochtch HecnocoSHOCTB OT^ejieHHH xboctoboh 
Hacra Tejia ot CTapoii HiKypKH, nojiHoe hjih aacTHanoe HepacKpBiTHe jihh- 
Horo niBa, oCTaHOBKa npoii,ecca jihhbkh nocjie ocBo6o2K,n;eHHH tojiobbi, rpy^- 
HBIX H HaCTHHHO GpiOHIHBIX CerMeHTOB, OTCyTCTBHe BBIXOfta HJIH HenOJIHBIH 
bbixojj CTapoii KyTHKyjiapHoii bbicthjikh nHm,eBapHTejiBHoro TpaKTa. Ilpn 9tom 
c6pomeHHaH niKypna jihhhhkh HenoTopoe BpeMH ^epamTca Ha hhth, coctoh- 
m,eii H3 CTapoii KyTHKyjiBi 3a^Heii hjih nepe^Heii khhikh. 

Ha6jiioji;eHHH noKa3ajin, hto Sojibhihhctbo jihhhhok, oco6eHHO MJia^mero 
B03pacTa, rn6HeT b 6e3pe3yjiBTaTHBix noTyrax k jiHHBKe. y TaKHx oco6eii 
KOopftHHaijHH ^BH>KeHHii pe3KO HapymeHa, Tejio coKpanjeHO, m,eTHHKH Top- 
aaT, jihhohhbih HioB He BCKpBiBaeTCH, b nepepBiBax Me^K^y noTyraMH ocjia6eB- 
maa jiHHHHKa jiokht b Heno^BH>KHOCTH. B HaaajiBHoii CTajpm noTyrn 6ojiee 
aKTHBHBi, coKpam,eHHH cep^eHHoii Tpy6KH yaanjaioTca ,n;o 132 pa3 b MHHyTy, 
t. e. 6jih3kh k CBoeMy BepxHeMy npe^ejiy. B ^ajiBHeiimeM aKTHBHocTB noTyr 
CHH>KaeTCH, aacTOTa coKpam,eHHii cepjma na^aeT ,n;o 70 — 56. 3aTeM nponcxo- 
,h;ht ^ajiBHeiiniee yrHeTeHHe cep^eaHOH ^eaTejiBHOCTH h nocTeneHHoe npe- 
Kpam,eHHe nonBiTOK k JiHHBKe, hto Be,n;eT k rnGejin HecjiHHHBineii jihhhhkh. 
nornGinne oco6h HMeioT yKoponemioe h yTOJim,eHHoe b o6jiacTH rpy^HBix cer- 
MeHTOB Tejio. 

Ha6jno,n;ajiH cjiynan He3aBepmeHHoii jihhbkh, Kor^a KyKOJiKa npo^oji- 
>Kajia pa3BHBaTBCH b nexjie CTapoii jihhhhohhoh HiKypKH. C<J)opMHpoBaB- 
maacH b TaKoii KyKOjme 6jioxa, CTHHyTaa ^bohhbim nexjioM jihhhhohhoto 
h KyKOJiOHHoro 3K3yBHH, nojiynajia pa3JiHHHBie ypo^CTBa: HCKpHBJieHHe po- 
TOBBIX OpraHOB, CMHTBie HOTH, BBITHHyTOe B ftJIHHy 6piOHIKO H ftp. IlaTOJIOrH- 
necKaa jihhbkb HHorfta 3aBepmaeTca, ho h b tbkhx cjiynaax nepejiHHHBinaH 
JIHHHHKa, KyKOJiKa H BBinjIOftHBHiaHCH 6jIOXa HMeiOT ypOftJIHBBie HepTBI, 
oco6eHHo chjibho npoaBJiaioiftHecH npn npeBpam,eHHH KyKOJiKH b HMaro. 

y JIHHHHOK, OTpaBJieHHBIX 3K30T0KCHH0M, HiejIKOOTftejIHTejIBHaa >Kejie3a 

OTCTaeT b CBoeM pa3BHTHH (y X. cheopis OHa 3aHHMaeT Bcero fto 1.5 cerMeHTOB 
Tejia), h ko BpeMeHH noftroTOBKH k OKyKJieHHio 3anacBi rnejiKa 0Ka3BiBai0TCH 
oaeHB CKy^HBiMH. Taaaa jiHHHHKa, He HMeiom,aH bo3mo>khocth BBi^ejiHTB 
rnejiK Hapy>Ky, He o6pa3yeT KOKOHa. B Tex cjiyaanx, Kor^a rnejiK aacraHHO 
BBi^ejiaeTCH, kokoh noJiyaaeTCH hcckojibko yMeHBineHHBiM, pbixjibim, HHor^a 
rana «MaTpacHKa». 

HanSojiee 3aMeTHBie HMarHHajiBHBie ypo,n;cTBa, BBi3BaHHBie HenpaBHjiB- 
hbim xo^om jihhbkh, cjie^;yioiu,He: HapymeHHe KOH(|)HrypaH,HH Tejia, 3HaaH- 
TejIBHBie HCKpHBJieHHH HOT H pOTOBBIX OpraHOB, H3MeHeHHH XeTOTBKCHH, 
CMem,eHHH h ypo^CTBa ceMenpneMHHKa, HCKpHBJieHHe aacTeii mojj;h(J)hh,h- 
pOBaHHBIX cerMeHTOB CaMH,a. HCKpHBJieHHe pOTOBBIX OpraHOB npOHCXO^HT 
B MOMeHT c6paCBIBaHHH JIHHHHOHHOii HiKypKH. IlpH He3aBepHieHHOH JiHHBKe 
nepe^Heii khhikh xo6otok h aejiiocTHBie m,ynHKH, Haxo^Hm,HecH b rojiOBHoii 
Kancyjie, crn6aiOTCH Bnepeji;. Ilpn 3a^ep>KKe jihhbkh Ha nocjie^Heii CTa^HH 
npon,ecca Marnne poTOBBie opraHBi HMaro 3aTBepji;eBaiOT b TaKOM nojio>KeHHH. 

B naTOJiorHH m,eTHHOK B3pocjiBix 6jiox HMeiOTca cjiyaan BH^OH3MeHeHHii, 
OTJIHHHBie OT OnHCaHHBIX y JIHHHHOK. HanpHMep, HCKpHBJieHHBie m,eTHHKH 
MoryT BpacTaTB b noapoBBi Tejia cbohmh BepnimiaMH. Ohh Kopoae, ho 
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TOJinje oSbihhbix. Pa3Hoo6pa3Hee h name, ueM y jihhhhok, BCTpenaioTCH h HHBm 
ypo,n;cTBa xeT (KpecTOo6pa3HLie $opMBi c ,n;ByMH, TpeMH h ^ame neTBipBMH 
BepniHHaMn). HanSojiee blicok npoijeHT oco6en c aHOMajiHHMH npe^nnrn- 
ftHaJIBHLIX meTHHOK, HHIOp H meTHHOK HOr, aHajIBHLIX CerMeHTOB, Tpnxo- 
SoTpneB imruftHH h t. r . K pe^KHM HMarHHajiBHBiM ypo^CTBaM othochtch 
(b nopn^Ke ySbiBaHHa) HCKpHBJieHHe potobbix opraHOB, neniocTHBix m,y- 
nHKOB, MO,n;H(|)Hii;HpoBaHHBix cerMeHTOB caMija, ym,ep6H0CTB tojiobbi, ycHKOB 
(no o^HOMy-ABa cjiynan). HeoSBiuHBiH bh^ ypo^CTBa HaGjuoAajiCH b conjie- 
HeHHH 6e,n;pa n rojieHH y X. gerbilli minax. Y paccMOTpeHHoro 3K3eMnjinpa 
caMKH ftjiHHa (JeMopajiBHoii cohjichobhoh noBepxHocTH rojieHH OKa3ajiacB 
b Tpn pa3a MeHBme, neM Tn6najiBHaH conjieHOBHaa noBepxHOCTB 6e,n;pa. 

OnncaHHBie CTpyKTypHBie H3MeHeHHH opraHOB n nacTen Tejia npuBO^HT 
k nojiHBiM hjih nacranHBiM HapymeHHHM nx (J)yHKii,HH. Tan, 6jioxh c hckphb- 
JieHHBIMH pOTOBBIMH OpraHaMH OKa3ajIHCB He B COCTOHHHH npOKOJIOTB KO>Ky 
ftJIH KpOBOCOCaHHH npH MHOrOKpaTHBIX nOnBITKaX K 9TOMy. Ilpn CHJIBHO HCKpn- 
BJieHHBix Horax HacenoMoe Hecnoco6HO He tojibko npBiraTB n xo^htb, ho 
Aame h ctohtb Ha hhx. Tanan 6jioxa npn nonBiTKax k jiokomoh,hh, jiema 
Ha Sony, coBepmaeT 6ecnopHAOHHBie ^BHmeHHH HoraMH. 

3HaHHTejIBHBie H3MeHeHHH npOHCXO^HT BO BHyTpeHHHX OpraHaX H TKaHHX 
HMaro. Tan, mnpoBoe Tejio chjibho H3MeHneTCH b pe3yjiBTaTe cjihhhhh mnpo- 
bbix KanejiB h yMeHBHiaeTCH b oS^eMe, hto CBH3aH0, BepoHTHo, c noHHmeHneM 
aKTHBHOCTH nHTaHHH OTpaBJieHHBIX JIHHHHOK. 

HHTepecHBiH bha HapymeHHH CTpyKTypBi cjiiohhbix mejie3 3a$HKCHpoBaH 
y HMaro X. gerbilli minax. Y paccMOTpeHHoro 3K3eMnjinpa 6jioxh naTOJiorn- 
necKne cjiioHHBie mejie3Bi coxpaHHjmcB no oahoh c KamAoii ctopohbi BMecTO 
oSbihhbix napHBix. Ha jieBOM cjiiohhom npoTone hcho 3aMeTeH ocTaTOK hc- 
ne3HyBHieH mejie3Bi c ynacTKOM npoTona. OcTaBrnnecn mejie3Bi npe^CTaBjieHBi 
o,u;hhmh jihhib KOjiSoHKaMH BHyTpeHHeii bbicthjikh 6e3 noAJiemamero >KeJie- 
3HCToro anHTejmn. ^amiaH aHOMajmn, no-BH^HMOMy, npoH3omjia b pe3yjiB- 
TaTe nojiHoro OTCJioeHHH anHTejmajiBHBix KjieTOK. ^obojibho 3HannTejiBHoe 
OTCJioeHne KJieTOK b Kap^najiBHoii uacra mejiy^omioro anHTejmn Hafijiio^a- 
jiocb y caMKH X. cheopis. rio^oSHoe onncaHO h y ^pyrnx HaceKOMBix (JlecKOBa, 
1968; IIojiTeB h ,n;p., 1969; Ali a. oth., 1973). 

BnOJIHe BepOHTHO, HTO SOJIBIHHHCTBO 6jIOX, BBinJIOAHBIHHXCH C aHOMajiHHMH r 
HecnocoSHO k ^ajiBHenmen HopMajiBHOH >kh3hh h pa3MHO>KeHHio H3-3a HeB03- 
mohoiocth Hana^eHHH Ha xo3HHHa, KpoBoeocaHHH, HopMajiBHoro nnn],eBape- 
hhh, cnapHBaHHH. y B3pocjiBix oco6en, KOTopBie He HMeioT bh,h;hmbix Hapy¬ 
meHHH, npOHCXO^HT H3MeHeHHH TKaHeBOH CTpyKTypBi, HTO M02K6T npHBeCTH 
k npe^KAeBpeMeHHOH hx rnSejin hjih SecnjioftHio. 

TaKHM o6pa30M, HcnBiTaHHBiH hbmh npenapaT KpHCTajumnecKoro 3K30- 
TOKCHHa Bac. thuringiensis fteiiCTByeT b ochobhom Ha opraHBi h TKaHH 6jiox 
3KTO,n;epMajiBHoro npoHcxomAeHHH h Ha 3KCKpeTopHBie opraHBi, BBi3BiBan 
HapymeHHH b hx CTpoemm h (JyHKijHH. B xo,n,e OHToreHe3a 3 th HapymeHHH 
ycHjiHBaioTCH h Be,n;yT k jieTajiBHOMy ncxo^y. CTeneHB naToreHHoro fteiiCT- 
bhh 3K30T0KCHHa B03pacTaeT npn npHMeHeHHH H^a Ha 6ojiee paminx CTa^nnx 
pa3BHTHH 6jiox h npn noBBimeHHH ero KOHn;eHTpar^HH. 
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PATHOLOGICAL CHANGES IN FLEAS CAUSED 
BY THE EXOTOXIN OF BACILLUS THURINGIENSIS 


V. N. Prokopjev, B. M. Jakunin, V. D. Chervjakov, A. M. Dybickiy 

SUMMARY 

Pathogenic effect of the crystalline exotoxine of Bacillus thuringiensis on the larvae 
of fleas was investigated. Deformities and changes in the functions of organs and tissues 
caused by the exotoxin in larvae and imago developed from the latter result in the pre¬ 
mature death of the individuals (to 100%) or in the sterility of the remaining fleas. 



